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roB/^$ MOO 



H«4 'inir* 4 H S - yctpo^CTho b p&QoMeH 

.-TT3/KSKaMnKf Htt ♦MT, 6 « TO Ht^ , HOC/ie 

ycrponCTBO l^Fp 1> COCTOMT H3 5 

kopnyca 1 c uaxxexuH Hero yjtt^HH- 
k&)M TpyQxaTbffa 3/ieMe4<r07« 2. TTpBepx 
s^acTHHHoro 9iF}«Me!?iTd 2 noMemeit pac- 

Hep}Raae»iB<en qvami. 

KpcnMTCn X Kofpriy^y 1 npH tiPMPttH 
HyOT 4. S BcpxMtta m;cm Ttopnypa X 
WMe^TCSL pe^t^te fput oxajwoejOLfieicm 

y^efT ^jtoasBtxnM noatnupff 3 « mow 

cTiyxHMK rx;lG«M¥r e aa: sa«*H«>« «oa&px- 
wcxTffn^ B cBt»oixHf8X owepxawmx q icop- 
tiyc9L X pacnodjiQOOQrBH ysrcqpu ft^ amkOXHH*^ 
iBie joasMCBH^csci 9. tot visopa U crnKp»a>" 
c« tlna<?xfcflp*» 3 erpA onycaae yo«;policTBa 

mH icnwi#«Pfi 10. Ot^rarffjTWWno* i»ep«' 
fftM«iHna ca^^anirt cpeureA ana- 

y^pdAcYBO ^;uaoxM« c««ayicmw« oo- 

OOCire oxiyCTca vi;«:;pofta<»«k W- 6yPH»- 
Hux H«R KacacKSBo-«aknpecccp««x T^ye- 

*y » ibtW^ 9a«pacw»aeTc^i w ag 1 2, ko* 

Topfsa' caKftt*^?« =^ oejino t KyyntM "T 
H nepevpofia^^ b aieA aewrp&m»H£A Ka^* 

Dopcjtxeni^AorQ ^omjsbmxm »o wiywpeB»eft 

2 n/wCTHP* 3 jie<^opMwpyeTCfr h wpuiaiMa-jjj 
X oreHjoaM CK&a30itftji# nepeicptiBait 

HoJi iCQnOHHa no KowtaM oOOJ>PUKB 3 » 



pacTcrocax nOMetaaicrrM pesKUPBue yn- 



reptfBtwnocTfc imacTOpir* 

naa/s« toco. »*m yHaeioK Macw- 

sTiacTHMHoro BTMSMeaTa 2r TOhxmctcw ■ 60 
creHKO cKa^iwiHw. M»Jio«H« jnu»ocT« 
B Tpyoajc noBiflDsnT no rairoa B«0WHXM{i« 
npR KQToppft cpe3M«K uiniini>Ka 10 p«3P9r 
QiaeTCit* Opw >Tt7w ary^va 7 nspeHfinta^ 
erca aRV3 op ynopa h cpe7Hoti 65 



MOHT 11 (^wr. 5). npe»ui«op<?MeHMWft 
cpa3 9/iaMeHTa 11 npu nepeMewemw 
prynxj 7 KCKjno«taeTrR »a cs«* roro, 
HTO ffpoccaJiHpoaaHUe xkakoctm, awrec- 
iiKttMosi Ha Kopnyca 1 AaKrowaoncR 

STynKOfl 7 xepos ic»/wiiSpo»a«proe ot- 

BepcTHO^ ■ rpwjiire 6, coswer rH;i- 
paaJiuvacfKUti jseMiKiep^ kotopwr ooccne- 
VHsaet nnaaHoa 6e3 y^apa nep«M«iie«KB 
aryjiKit 7. HpM btom ncuioxeKMM exy/iKK 
7 {5)Hr, 5^ BjiewXH d OKasbr»a»0TCH npo- 
Twa ynopoa fi. rojx AencTDHeM npyvoiH 
9 ynoptii 8 n^peMfistajoTCR UKyTpi> Kopnyca 
1 H yraitmca«ioTP« » BbieMxax d BTy/inK 
7 («Mr. 5;. fln^ ;ae4>oi»«mHH » repMc- 

Huxaeit Hat?Tw nJva<:wpH 3 Aaa/ieHHe a 
Tpyfixa* C3BH«a»rr, anacTaHHUfi Tpy««*aTtfB 
auiaMiraT 2 n^fo6peTa«T napaoHa^*^Hy» 
^pMy, ycTpoJtcrao iipHcoycKa»T 

fia onpexMAaiiffyio nmimwHy* MarnaTaa 
a xpyOu asvucocTV n Ttcrsb&iraa ae Aaaae- 
AO ttswcnroro iwe^iena, npoKs bo- 
jot Ae^opMCttMio EDOVHefk Ma CM raacTupH 
3, oifto«»)«« onepaxiMB no ycra- 

py^iemra m iwaepacHocn* nasJieBHe 
MMBt^MYH » xpy^aoc pOB»aitax)T no cpeaa- 
M«ra iBTOWJCMW 10 # HPM a^ow BTryjifca 7 ne- 
peMM.aa^CK a KpaBH«e iiH*Mee i\ano»c^ 
Wfe (4>Mrp 6}. Oaa e bo BTynxa 7 co- 
BiaeM^Tcn <3 pa^SHamsotfM oTBepcxn-cM o 
a Kopwyee 1 k »«yTrp«HM««T r»ojioc»fc Tpy6 
eooomaerc/i c seTpyCMuw rtpocTpaHCTaoM, 
HTO o6ecrrcH»aaffS- o«iopo»<MeMH0 Tpyft 
np» TOjD^BMc HHCTpyMe«Ta. Vnopw 8 
o<sT«us«o5t B TaicoH iionoxaHHit* npH ko- 
TopQH MOaOT oara ooywecrBneH ©ecnpe- 
zmTCTseiarfbtfi Doi^eM HHcrpyHeHTa «a 
moMpxaoCT^. nepewecTOa s»ywy » 
Kpavaae vapxnaa noncsteaime h aaMCHHs 
cpeaaue SJxeKeHTM 10 M 11 aa iioSMa, 
roToarRT ycxpQfMrrso nm npOBe^rMwa 
cmAyWMX c^epacuM no ycraHOMo 
ai|ttc«^p«il a cicBamHax. Urn y^oacna 
oOoplui aneMOKt XO homo yeTai*as- 
'nHoaxb B Kopnyoa 1 nojx Bxymtoa 7. 
* yAapmMi||f« nwacTMpJi 3 ijipii cnye- 
K0 HHtrtpyMMT* B CTCBajcKW ocymecT- 
BJWETca Qpu noMom ya^ia {»>»«MeHM 
7 M 9), paaiwaeHBoro a wtftKca mctk 
leopnyea 1 (♦■r. 1) h aB««orteroc« 
oovuHanbRUR aapAa*rto.u Kpcswe yxaaaw- 
acyro. Horyt terb fipnMa>»Mu ixaa vsJta, 
oixaoviiniw no KowcxpyKtKWOMy acnoii- 
aeww *i pasMewcHiitoc a aepxHe« k h»»- 
Ren nacTK Kopnyca !• BoanoxeH h xaKon 
BapMavr yaBpaacaasfKfl oOo/xohiim 3# npa 
KOTOpOH »cmvi*ay«T« orwoaHauJi y»en, 
paa»«e(aotmcR a HH«Mea vacT» Kopnyc* 
K paapywaef«ia anrw^T, <>»rKenpv>«ii»n 
ocojxo^ncy 3 a a^pxtfen ec ^acTK. Pas- 
pyioeKMe OBTniTa w ocaofiomjiefrHe o^o- 
noHKH i NoJCex CtfTfc ocyrnecTBJWrHO 
jinOo npflr ne^QpnauKM ^nacxHvnoro 3Jie- 
MeWTa I, wto npa nepeMeiaewMM axyji- 
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[Translator's Note: Original Russian was very blurred. Guesses and other uncertainties marked 
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(54) A DEVICE FOR PLACING A PATCH IN A WELL 

1 

The invention relates to drilling and operation of oil and gas wells, and specifically to 
devices that can be used for sealing locations of damage to the casing or a fluid loss zone. 

A device is known for placing a patch in a casing, including a [illegible, might be 
corrugation or corrugated] patch and [illegible, might be "securing at the lower end"] 
[illegible] hydraulic coring head [illegible, might be "v^th guide [illegible] and conical ram'*] 

[1] 

However, the use of the aforementioned device is associated with significant 
difficulties in the manufacture of the corrugated pipes for the patch and placing the patches 
downhole. The latter is explained by the fact that if the strength of preHminary bonding of the 
patch to the string is insufficient, during pulling the corrugated patch [illegible] may shift and 
the location of the damage will remeun unsealed. 

The device closest to the invention is a device for placing a patch in a well that 
includes a hollow perforated body with an elastic tubular element secured thereon, a patch to 
be expanded, and a 
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locking assembly to keep the patch from moving longitudinally [2]. 

A disadvantage of that device is the poor reliability in operation, associated with 
problems in the design of the patch locking assembly. This may lead to incomplete pressing of 
the patch and jamming of the entire device in the well. 

The aim of the invention is to improve the reliability of operation of the device. 

The aforementioned aim is achieved by the fact that in the device for placing a patch 
downhole, including a hollow perforated body with an elastic tubular element secured thereon, 
a patch to be expanded, and a locking assembly to keep the patch from moving longitudinally, 
the latter is implemented as spring-controlled stops and a bushing secured within the body by 
shear pins, with a seat for a ball that will be dropped and recesses on the outer surface, where 
the body has radial through holes for disposition therein of the spring-controlled stops, 
mounted in the plane of the recesses in the bushing. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the A — 
A section in Fig. 1; 
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fig. 3 shows the B— B section in Fig. 1, Figs. 4 and 5 show the device in the working 
position; Fig. 6 shows the same, after the work is completed. 

The device (Fig. 1) consists of a composite hollow perforated body 1 with an elastic 
tubular element 2 slipped onto it. On top of elastic element 2 is placed the patch 3 to be 
expanded, fabricated from corrosion-resistant metal having the required strength and elastic 
properties, such as stainless steel. 

Elastic tubular element 2 is secured to body 1 with the help of sleeve coupling 4, In the 
upper portion of body 1, there is a thread for joining [illegible] 5. The lower portion of the 
composite body, having radial holes a and b, [two illegible words] cap 6 with calibrated orifice 

c. 

The locking assembly to keep patch 3 from moving longitudinally is implemented as 
bushing 7 with seat c/, recesses e and [illegible-2 words] / on the outer surface. Stops 8, 
provided with springs 9, are disposed in through holes b of body 1 . Patch 3 is support ed[?] on 
stops 8 as the device is lowered downhole. Bushing 7 is restrained from unintended movement 
by shear bolt 10. Shear member 1 1, mounted in the lower portion of body I, serves as a limit 
stop to limit movement of bushing 1 . 

The device operates as follows. 

After the device is lowered downhole on drill pipes or tubing to the required depth, 
ball 12 is tossed into the pipe and lands in seat d of bushing 7, and closes off the central 
channel therein (Fig. 4). Under the action of the pressure of the injected fluid, elastic element 
2 expands and makes contact v^th patch 3. When a certain pressure is reached in the internal 
cavity of the pipes and elastic element 2, patch 3 is deformed and squeezed against the wall of 
the well, sealing off' the location of damage to the casing or the fluid loss zone. In the case 
when damage to the casing is to be repaired, at the ends of sleeve 3, rubber packing rings are 
placed in the bores to ensure leaktightness of the patch. 

After the section of patch 3 in contact with the working part of elastic element 2 has 
been squeezed against the wall of the well, the pressure of the fluid in the pipes is increased up 
to the value at which shear bolt 10 fails. Then bushing 7 moves downward as far as it will go 
toward shear 
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member 1 1 (Fig. 5). Premature shearing off of member 1 1 on movement of bushing 7 is 
prevented because throttling of the fluid displaced from body 1 by moving bushing 7 through 
calibrated orifice b in cap 6 creates a hydraulic shock absorber, which ensures smooth 
movement of bushing 7 without jarring. In this position of bushing 7 (Fig. 5), recesses e are 
against stops 8. Under the action of springs 9, stops 8 move inside body 1 and drop into 
recesses e of bushing 7 (Fig. 5). In order to deform and tightly squeeze the lower part of patch 
3 against the W2J1 of the well, the pressure in the pipes is released, elastic tubular element 2 
takes on its original shape, then the device is lowered by a certain amount. By heating the fluid 
in the pipe and raising its pressure up to the known limit, the lower part of patch 3 is 
deformed. After the operation of placing the patch is completed and before lifting the tool to 
the surface, the pressure of the fluid in the pipes is raised until boh 10 shears off, at which 
point bushing 7 moves to the extreme lower position (Fig. 6). Slot / in bushing 7 matches 
radial hole a in body 1 and the inner cavity of the pipes communicates with the casing string — 
borehole annular space, which ensures draining of the tubes when the tool is lifted. Stops 8 
remain in a position for which the tool can be lifted unhindered to the surface. The device is 
prepared for carrying out the next operations of placing patches downhole by moving bushing 
7 to the extreme upper position and replacing shear members 1 0 and 1 1 with new ones. For 
convenience of assembly, member 10 can be mounted in body 1 under bushing 7. 

Patch 3 is restrained during lowering of the tool downhole with the help of the 
assembly (elements 7-9) disposed in the lower portion of body 1 (Fig. 1), being the optimal 
embodiment. In addition to the aforementioned, two assembhes may be used, identical in 
design and disposed in the upper and lower portion of body 1 . An embodiment of the restraint 
of sleeve 3 is also possible for which the described assembly is used, disposed in the lower 
part of the body, and the breakable pin that locks sleeve 3 is disposed in its upper part. 
Fracture of the pin and release of sleeve 3 may be accomplished either by deformation of 
elastic element 2 or by moving bushing 7. 
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Use of the proposed device makes it possible to improve the reliability of operation for 
elimination of leaks in the string or a fluid loss zone by preventing poor quality bonding of the 
patch of the device to the walls of the well. Furthermore, it eliminates the need to fabricate 
expensive corrugated patches on special equipment. 

Thus the technical and economic impact from using the proposed device [several 
illegible words], consumed in elimination of leaks in the string or a fluid loss zone [illegible]. 

Claim 

A device for placing a patch in a well, including a hollow 
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perforated body with an elastic tubular element secured thereon, a patch to be expanded, and 
a locking assembly to keep the patch from moving longitudinaUy, distinguished by the fact 
that, with the aim of improving its reliability in operation, the locking assembly to keep the 
patch from moving longitudinally is implemented as spring-controlled stops and a bushing, 
secured within the body by shear pins, with a seat for a ball that will be dropped and recesses 
on the outer surface, where the body has radial through holes for disposition therein of the 
spring-controlled stops, mounted in the plane of the recesses in the bushing. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14[?], published 1965. 

2. US Patent No. 311 1991, cL 166-14[?], published 1963 (prototype). 

TRANSLATOR'S NOTE: 

Cyrillic letters are placed on these figures to identify certain parts, but the blurred copy made 
it impossible to locate most of them for translation. Here is a key for the Russian letters and 
their English equivalents used in the translation of the text: 

a 6 ^ ^ d & 

a b c d e f 
[figures under columns 5 and 6] 
[see Russian original for figure] 



[see Russian original for figure] 
Fig. 1 A=A 

cm 
m 



Fig. 2 
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Russian original for figure] 

B—B 

Fig. 3 Fig. 4 
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